W e hdve used L-edge ELLS t o study changes i n d-band occupancy as a f u n c t i o n o f composition i n amorphous binary magnetic alloys.
I t has been found t h a t i n the FexGel , amorphous a l l o y s there i s no charge t r a n s f e r from Ge t o Fe observable by ~-e i g e studies; rather, the data I s c o n s i s t e n t w i t h a r e d i s t r i b u t i o n o f d-band e l e c t r o n s causing increased spin p a i r i n g and a decrease i n a magnetic moment f o r increased Ge content. I n FexSiI-x a1 loys, however, charge t r a n s f e r may be present. Differences i n these systems w i l l be discussed.
Magnetism i n amorphous binary a l l o y s has been a phenomenon o f g r e a t i n t e r e s t over the past two decades, both from fundamental and technological standpoints.
It i s a w e l l accepted f a c t t h a t there i s no i n t e r d i c t i o n a g a i n s t magnetic (spin) ordering i n t o p o l o g i c a l l y disordered systems.
Numerous models t o e x p l a i n o r describe magnetic behavior i n amorphous systems have been p u t f o r t h [1,21, b u t any t h e o r e t i c a l p i c t u r e o f magnetism i n amorphous a l l o y s must take two p r o p e r t i e s e x p l i c i t l y i n t o account: the s h o r t range o r d e r i n g and the number o f i n t e r a c t i n g spins C3l.
EXAFS and d i f f e r e n t i a l anomalous s c a t t e r i n g by numerous workers have begun t o successfully address the problem o f determining s h o r t range order i n amorphous systems. These experiments are y i e l d i n g more d e t a i l e d and r e l i a b l e information concerning the near neighbor distances, atomic types, coordination numbers, and shapes o r p a i r d i s t r i b u t i o n s C4-71.
Such data can reveal the degree o f randomness o r ordering i n amorphous systems on which many e l e c t r o n i c p r o p e r t i e s o f the material may depend.
The second aspect, the number o f i n t e r a c t i n g spins, presents q u i t e a d i f f e r e n t problem. Changes i n magnetic moment o f an a l l o y w i t h the composition MxAl -x (M = magnetic t r a n s i t i o n metal atom, A = nonmagnetic atom) have o f t e n been a t t r i b u t e d t o a simple charge t r a n s f e r i n t o o r o u t o f the 3d-band o f the magnetic species [ 
This idea has an a t t r a c t i v e s i m p l i c i t y , b u t i t s correspondence t o observed data may only be f o r t u i t o u s as i t does n o t take i n t o account changes i n the d-band s t r u c t u r e due t o h y b r i d i z a t i o n c9-111.
Clearly, a means o f counting the t o t a l number o f e l e c t r o n s (or holes) i n the d-band would resolve t h i s question.
LI I I , LI I "white l i n e " spectroscopy i s w e l l s u i t e d t o the problem o f counting holes i n t r a n s i t i o n metal d-bands.
The sum o f the amplitudes o f the LI I and LI I peaks i s d i r e c t l y p r o p o r t i o n a l t o the number o f holes i n the dband, since these s p e c t r a l features are dominated by 2p312 * ndgI 2 and 2pl + ndJI 2 t r a n s i t i o n s , r e s p e c t i v e l y C121. Thus the measurement o f these peaks p r o v~d e s a d i r e c t and s t r a i g h t f o r w a r d probe o f changes i n d-band occupancy w i t h composition.
I n p r i n c i p l e i t would be a simple matter t o measure the LI I I . spectra a t a synchrotron t o determine changes i n d-band occupancy. L: : : : S f o r the f i r s t row t r a n s i t i o n metals the LI I I , LI I l i n e s f a l l i n the range of 400-1050 eV which i s a d i f f i c u l t spectral region which r e q u i r e s UHV beamlines, sample chambers and detectors, and extremely sophisticated s o f t x-ray monochromators. This energy range i s i d e a l f o r e l e c t r o n energy l o s s spectroscopy experiments t h a t can y i e l d the same information as the s o f t x-ray experiments. 
As an example, EELS spectroscopy has been used t o t e s t the charge t r a n s f e r model i n amorphous Fe G e l , , t.2 s x s .6) C171. A more c a r e f u l i n s p e c t i o n o f the sDectra i n F i s u r e 1 shows t h a t understood, i t appears t h a t i n t h i s system a l s o the L L EELS spectra are s e n s i t i v e to changes i n the magnetic behavior o f the rfiiilriii.
The concept o f white l i n e r a t i o s r e f l e c t i n g s p i n p a i r i n g has been f u r t h e r studied by Pease, e t al., comparing the L I I I , LI I spectra o f pure chromium w i t h a Cr20A~80 c r y s t a l l i n e a l l o y C201. Pure c romium has a magnetic moment o f 0.58 Bohr magnetons, w h i l e chromium i n the a l l o y has a moment o f about 4 Bohr magnetons C211. Pease, e t al. found a 62% increase i n the LI I I / LI I amplitude r a t i o o f the a l l o y r e l a t i v e t o the pure metal, corresponding t o a proposed s h i f t i n g o f spin density between the d512 and d subbands. More recently, i t has been observed t h a t t i e i r o n LI I I I LI I r a t i o i n amorphous Fe.34Y.66 i s decreased by 31% r e l a t i v e t o pure iron. The decrease i n the white l i n e r a t i o corresponds t o a decrease i n the magnetic moment observed a t t h i s composition [22] , i n d i c a t i n g another example o f a c o r r e l a t i o n between magnetic behavior and LI I , LI I spectra. It i s c l e a r t h a t a d e f i n i t e t r e n d observed i n a1 1 these sysiems.
However, before t h i s t r e n d can have any r e a l p r e d i c t i v e value i t i s c l e a r t h a t much more work remains.
While a l l the r e s u l t s observed t o date s t r o n g l y i n d i c a t e t h a t there i s a strong c o r r e l a t i o n between L-edge spectra, d-band and subband occupancies, and magnetic behavior, there i s y e t no firm, a p r i o r i l i n k among a l l these properties. I t i s t o be hoped t h a t a l a r g e r body of systematic, q u a n t i t a t i v e r e s u l t s w i l l be forthcoming, and t h a t these experimental s t u d i e s w i l l spur more t h e o r e t i c a l work i n the f i e l d .
